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Answer ALL Questions

You may find the following information useful.

r The vector identities

V (.4 x F;=F.(Vxl) d)

V x (V x 1) = V (V A) -v'A

A.da: Y. Adr

. Strokes theorem
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o Gadss divergence theorem
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The symbols have their usual meanings.



i. (a) Show how the equdtion V. E

electrostatics.

may be derived on the basis of Gauss's law ir

fbj State Biot-savart law and hence derive the equation V' F = 0'

(c) State limpere's circuital law and hence derive the equation V x E = ttj. Hence

. derive the equation V x 7 = p"0 * t"#) by incorporating Maxwell's

assumptions.

[d) Using the concept of Faraday's law of electromagnetic induction, derive tht

.==E
equatrolt v x f

Flere the syrnbols have their usual meanings and assume that tlie ntedium is fret

space.
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2" Write down Maxwell's equations in free space'

[a) Starting from appropriate Maxwell's equation obtain

electric field d and magnetic field F in free sp,ace and

the electromagnetic wave is given by
f

, n' o

tn. wau" equations fot

show that tfu velocit,v o
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(b) An electromagnetic wave propagating along z-axis jn frce space is described by

E - i1ou.t(rot-kz) un6 fi - f,Boet(at-kz), ..nrhere the symbols have their usua

meanings. Using an appropriate Maxwell's equation, show that
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